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(57) ABSTRACT

A display device includes at least one first direction-depen-
dent sensor that detects the presence of at least one person
in a predetermined zone 1n front of the display device, the at
least one first sensor being mounted on a housing part,
wherein the display device 1s pivotable about at least one
axis so that orientation of the at least one first sensor is
altered; at least one second sensor adapted to detect the
orientation of the display device, and a control unit adapted
to generate a control signal 1n accordance with the orienta-
tion of the display device detected by the second sensor, the
control signal indicating that detection of a person by the
first sensor cannot be ensured.

20 Claims, 2 Drawing Sheets
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DISPLAY DEVICE WITH A
DIRECTION-DEPENDENT SENSOR

TECHNICAL FIELD

This disclosure relates to a display device with at least one
direction-dependent sensor that detects the presence of a
person 1n a predetermined zone.

BACKGROUND

Sensors arranged on a computer system and able to detect
the presence of a person are generally known. Such systems
have the advantage that a person who 1s working on a
computer system 1s not necessarily obliged to make inputs
into the computer system to prevent adoption of a limited
energy-saving operating mode, for example, the activation
ol a screensaver or an 1dle state. For this purpose, a zone 1n
the vicinity of the computer system 1s detected, for example,
a zone 1n front of a display device.

If the orientation of the sensor alters, so that 1t detects a
zone 1 which a person 1s not present even though a person
1s working on the computer system, then the computer
system 1s no longer able to detect the person. If a user ceases
to enter data, it may happen that the computer system 1s put
into an 1dle state or a sleep state, even though a user 1s using
the computer system passively, for example, by reading an
article on the display device.

SUMMARY

I provide a display device including at least one first
direction-dependent sensor that detects the presence of at
least one person 1n a predetermined zone in front of the
display device, the at least one first sensor being mounted on
a housing part, wherein the display device 1s pivotable about
at least one axis so that orientation of the at least one first
sensor 1s altered; at least one second sensor adapted to detect
the orientation of the display device, and a control unit
adapted to generate a control signal 1n accordance with the
orientation of the display device detected by the second
sensor, said control signal indicating that detection of a
person by the first sensor cannot be ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

Various examples are described hereaiter with reference
to the appended figures.

FIG. 1 shows an arrangement of a pivotable display
device, which has a first sensor

FIG. 2 shows a block diagram of an arrangement of
SEensors.
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DETAILED DESCRIPTION

I provide a display device adapted such that the display
device and/or a computer system connected to the display
device 1s not wrongly put into an energy-saving mode 1n
which a user 1s no longer able to use the display device
and/or the computer system.

The display device may thus comprise at least one first
direction-dependent sensor that detects the presence of at
least one person 1n a predetermined zone in front of the
display device, the at least one first sensor being mounted on
a housing part, wherein the display device 1s pivotable about
at least one axis such that the orientation of the sensor 1s
altered. The display device may further comprise at least one
second sensor adapted to detect the orientation of the display
device. The display device connects to a control unit which,
in accordance with the acquired signal of the second sensor,
generates a control signal that indicates that detection of a
person by the first sensor cannot be ensured.

By the control signal 1t 1s possible, for example, to switch
ofl the first sensor so that the computer system does not
wrongly assume that there 1s no-one in the predetermined
zone. Another option 1s to inform the user of the computer
system by the display device that the first sensor has been
moved out of 1ts position and that detection of the person can
no longer be ensured. It can now be left to the user to
orientate the sensor or the display device differently or to
switch off the sensor or the momtoring function thereof.

Advantageously, the first sensor may be an ultrasonic
sensor. An ultrasonic sensor 1s able to detect a limited zone
in a predetermined direction so that other persons who are 1n
the vicinity, but who are to be excluded from the detection,
are not detected.

Further advantageously, the second sensor that detects the
orientation of the display device may be an acceleration
sensor, which detects acceleration due to gravity. This has
the advantage that low-priced, commercially available
acceleration sensors can be used. The calculation of the
orientation of the display device can then be eflected by
calculations using simple mathematical formulae known per
S€.

Advantageously, the control unit may comprise a detec-
tion circuit and connects to an evaluation circuit arranged in
a data processing facility connected to the display device.
One advantage 1s that as a result of transferring to a data
processing facility, use can be made of a microcontroller
present therein, so that no additional control logic needs to
be implemented.

Further advantageously, the control unit may be adapted
to switch off the first sensor and/or to display a warming. If,
for example, the orientation of the sensor 1s such that 1s can
detect no-one, then the sensor 1s automatically switched off.
Optionally or alternatively, a warning can be displayed to a
user.

Further advantageously, the control signal may be an
optical and/or an acoustic signal. As a result, a user can be
informed, for example, by an LED lighting up or by another
optical signal, that the sensor orientation has been altered.
Alternatively or additionally, for example, a signal tone may
sound, which provides the user with the same information.

Further advantageously, the control unit can generate a
dialog box on the display device to give the user the
opportunity to respond this dialog box. The content of the
dialog box may be that a corrected orientation of the display
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device 1s displayed to the user or the user 1s given the
opportunity to switch off the first sensor manually. An
advantage of such a display i1s to give the user several
options to control the system.

The illustration according to FIG. 1 schematically shows
a display device 11, which comprises a housing part 12 on
which a sensor 13 1s mounted for the purpose of detecting,
the presence of at least one person 16 in a predetermined
zone 15 1n front of the display device 11. The housing part
12 on which the sensor 13 1s mounted 1s pivotable about at
least one axis 14. Although the sensor 13 in the 1llustration
1s mounted above the housing 12, any conceivable position
in the region of the display device 11 1s, of course, possible.
A second sensor, not illustrated 1n the drawing, 1s integrated
in the housing part 12, so that 1t 1s able to detect an alteration
in the orientation of the housing part 12. The sensor 13
detects 1n the predetermined zone 15 the presence of at least
one person 16.

The housing part 12 of the display device 11 can be tilted
excessively, for example, to orient the display device 11
horizontally to be able to enter inputs on a touch-sensitive
screen more easily. In this case, it may happen that the zone
in which the sensor 13 is able to detect persons 1s facing 1n
a direction other than the direction in which persons are
typically present. In that case, a data processing unit con-
nected to the display device 11 would wrongly detect that no
person 16 1s 1 the zone 15 of the display device 11. As a
consequence, 1t would possibly enter an energy-saving
mode, 1n which the user 16 1s no longer able use the display
device 11 or the data processing unit connected thereto.

To allow continued use of the display device 11, a further
second sensor, not illustrated, in particular an acceleration
sensor, 1s integrated i1n the housing part 12, which detects
acceleration due to gravity and i1s thus able to detect the
above-mentioned situations, as follows. If the housing part
12 1s moved out of 1ts position, then the position of the
second sensor relative to the direction of the acceleration
due to gravity 1s likewise altered and a changed detected
strength of the acceleration due to gravity 1s established. By
the changed detected strength of the acceleration due to
gravity the angle of the housing part 12 can now be
determined using mathematical means known per se. Should
the detection range of the sensor 13 now no longer show a
person 16 who 1s located in front of the display device 11,
then a control unit that 1s arranged 1n the display device 11
can provide a control signal which indicates that detection
by the sensor 13 can no longer be ensured.

In the example described, the sensor 13 1s an ultrasound
sensor, which has a directed detection range. As a result, on
the one hand no further persons in the vicimty are detected,
merely the person 16 who 1s located 1n front of the display
device. On the other hand, changes 1n the orientation of the
display device 11 mean that in some circumstances a user 16
of the display device 11 might not be detected. In the
example described, the user 16 can be made aware of such
a situation.

FIG. 2 shows a possible arrangement for a display device
21, on which a first sensor 22, 1n particular a presence
sensor, and a second sensor 23, 1n particular an acceleration
sensor, are arranged. The two sensors 22 and 23 connect to
a control umt 24 for the purpose of data exchange. The
display device 21 turther comprises a screen 25. Attached to
the display device 21 1s a data processing unit 26, which has
an evaluation circuit 27 connected to the control unit 24. The
control unit 24 comprises at least one detection circuit 28.

During normal use of the display device 21, the sensor 22
detects the presence of a person 1n a predetermined zone, for
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example, within a predetermined angular detection zone
perpendicularly 1 front of a display zone. If the person
moves out of this zone, then the sensor 22 delivers a signal
indicating the absence of a person. The data processing
facility 26 and/or the display device 21 can now enter an
energy-saving state.

I1, however, the person does not move out of the zone, but
the display device 21 1s deflected such that a person can no
longer be detected, then the second sensor 23 delivers a
signal that indicates a position change of the display device
21. Owing to the acquired signal of the second sensor 23, the
detection circuit 28 of the control unit 24 now detects that
the orientation of the display device 21 has changed. The
control unit 24 transmits a corresponding control signal to
the evaluation circuit 27. If the evaluation circuit 27 deter-
mines that the deflection of the display device 1s so large that
detection of a user can no longer be ensured, for example,
because an inclination angle of the display zone determined
by the sensor signal of the second sensor 23 1s greater than
a predetermined maximum inclination angle, the evaluation

circuit 27 and/or the control unit can respond 1n a suitable
mannet.

For example, the control unit 24 can now present related
information on the screen 23 for a user. This information can
contain, for example, a dialog box, 1n which the user is
informed that the deflection of the display device was so
large that the sensor 22 can no longer detect a user.

The control umt 24 can also be adapted to switch off the
sensor 22 when the second sensor 23 indicates a position
change of the display device 21, which has the eflect that the
sensor 22 1s no longer able to detect a person.

Another way of alerting the user to the fact that the
detection range of the sensor 22 lies outside a predetermined
zone 1s to provide an optical and/or acoustic signal via the
control unit 24. This can be, for example, a signal tone of a
loudspeaker of the data processing unit 26 or an LED on the
display device 21 lighting up.

In the example described, the control unit 24 can display
comprehensive information or a dialog box to a user on the
screen 25 of the display device 21. This dialog box can point
out to the user, for example, that he can re-orientate the
display device 21 or manually switch off the sensor 22. With
this option, the user 1s given a high degree of control over
the system. The user can thus decide whether he/she wishes
to return the display device 21 to 1ts 1nitial position again or
whether he/she wishes to deactivate the sensor 22 to use the
display device 21 1n a different orientation.

The mvention claimed 1s:

1. A display device comprising:

at least one first direction-dependent sensor for detecting,
the presence of at least one person 1n a presence zone
in front of the display device, the at least one first
sensor being mounted on a housing part, wherein the
first sensor has a detection zone comprising at least part
of the presence zone 1n which the at least one person 1n
front of the display device 1s present and a zone outside
of the presence zone, and the display device 1s p1vot-
able about at least one axis so that orientation of the at
least one first sensor 1s altered;

at least one second sensor adapted to detect the orientation
of the display device, and

a control umt adapted to generate a control signal 1n
accordance with the ornientation of the display device
detected by the second sensor, said control signal
indicating when the first sensor 1s oriented toward the
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zone outside of the presence zone and detection of a
person 1n the presence zone by the first sensor cannot
be ensured.

2. The display device according to claim 1, wherein the at
least one first sensor 1s an ultrasonic sensor.

3. The display device according to claim 1, wherein the at
least one second sensor 1s an acceleration sensor, which, to
detect the onientation of the housing part, detects a direction
or magnitude ol acceleration due to gravity.

4. The display device according to claim 1, wherein the
control unit comprises a detection circuit and connects to an
evaluation circuit 1n a data processing facility connected to
the display device.

5. The display device according to claim 1, wherein the
control unit 1s adapted to switch off the at least one first
sensor and/or to display a warning.

6. The display device according to claim 1, wherein the
control signal 1s an optical and/or an acoustic signal.

7. The display device according to claim 1, wherein the
control unit generates a dialog box on the screen of the
display device which points out to a user the possibility of
correcting the orientation of the display device and/or gives
the user the opportunity to switch ofl the at least one first
SENnsor.

8. The display device according to claim 2, wherein at
least one second sensor 1s an acceleration sensor, which, to
detect the orientation of the housing part, detects a direction
or magnitude ol acceleration due to gravity.

9. The display device according to claim 2, wherein the
control unit comprises a detection circuit and connects to an
evaluation circuit 1n a data processing facility connected to
the display device.

10. The display device according to claim 3, wherein the
control unit comprises a detection circuit and connects to an
evaluation circuit 1n a data processing facility connected to
the display device.
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11. The display device according to claim 2, wherein the
control unit 1s adapted to switch ofl the at least one first
sensor and/or to display a warning.

12. The display device according to claim 3, wherein the
control unit 1s adapted to switch ofl the at least one first
sensor and/or to display a warning.

13. The display device according to claim 4, wherein the
control unit 1s adapted to switch ofl the at least one first
sensor and/or to display a warning.

14. The display device according to claim 2, wherein the
control signal 1s an optical and/or an acoustic signal.

15. The display device according to claim 3, wherein the
control signal 1s an optical and/or an acoustic signal.

16. The display device according to claim 4, wherein the
control signal 1s an optical and/or an acoustic signal.

17. The display device according to claim 5, wherein the
control signal 1s an optical and/or an acoustic signal.

18. The display device according to claim 2, wherein the
control umit generates a dialog box on the screen of the
display device which points out to a user the possibility of
correcting the orientation of the display device and/or gives
the user the opportumity to switch off the at least one first
SENSor.

19. The display device according to claim 3, wherein the
control umit generates a dialog box on the screen of the
display device which points out to a user the possibility of
correcting the orientation of the display device and/or gives
the user the opportunity to switch ofl the at least one first
SENSOr.

20. The display device according to claim 4, wherein the
control umit generates a dialog box on the screen of the
display device which points out to a user the possibility of
correcting the orientation of the display device and/or gives
the user the opportunity to switch off the at least one first
SENSOr.
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